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Abgtract: The productive reuse of properties that are contaminated by hazardous
substances has been increasingly emphasized by the U.S. Environmenta Protection
Agency and gate and environmenta agencies. Asreuse on contaminated Sites has
grown, the documentation and analysis of the beneficia effects of such reuse dso has
expanded. This paper reviews the exigting literature on the effects of reuse—
summarizing the principa studies, mesasures of beneficia effects, and associated data—
and discusses conceptua issues and difficulties that need to be addressed when
estimating the beneficid effects of reuse. Studies included in the review represent a
range of scales from the nationd to the loca level and four different methodological
approaches (routine data collection, case sudies, survey-based methods, and analytica
approaches). Directions for improving estimation of the beneficid effectsinclude a
wider variety of metrics for capturing the effects, an increased emphasis on the
digtribution of these effects, and a more rigorous economic accounting perspective.
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1. INTRODUCTION

The reuse of sitesthat are contaminated or are thought to be contaminated is not
anew phenomenon inthe U.S. Inthelast severd years, however, such reuse has
garnered sgnificantly more attention from the U.S. Environmenta Protection Agency
(EPA) and gtate environmenta agencies, most strongly from federal and state
brownfidds initiatives but aso increasingly from other regulatory programs dedling with
underground storage tanks, federa and state Superfund sites, and facilities under the
Resource Conservation and Recovery Act. At the federd levd, interest inreuseis
illuminated perhaps most sharply by EPA’s Land Revitdization Agenda, which seeksto

integrate reuse into the remediation process across all EPA cleanup programs.

As reuse has expanded—both driven by EPA and by state and local efforts—the
effects of reuse have become more visble. Documentation of these effectsis dill a
relaively nascent endeavor, however. Data collection and andysis are incongstent
across federal and State agencies, across programs in asingle agency, and evenwithin
individua programs. Few data on the effects of reuse are available snce most federd
and gtate programs neither document basdline conditions nor routindy and systematicaly
collect and record complete information on reuse activities. Even morerarely do formal
sudies criticadly andyze the positive effects or examine the costs aswdl. In addition,
EPA and other federal and state agency dtaff are sometimes not familiar with the studies

that have been done.

In this paper—which was commissioned as a background document for an EPA-

sponsored workshop on estimating community economic impacts from the reuse of



contaminated properties (Www.rff.org/stereuse)—we aim to make the lay reader familiar
with dataon and studies of the effects of reuse. Specificaly, we seek to 1) summarize
avallable data and studies pertaining to the effects of the reuse of contaminated land; and
2) briefly present some of the conceptual issues that need to be addressed when
esimating these effects; and 3) outline the mgjor practical problems that the studies have
encountered. Aswe describe below, weinclude in our discussion and andysis a range of
effects, some that are typicaly thought of as economic benefits and others more loosely

defined as impacts.

The paper’ s organization isasfollows. In section 2, we provide background on
terminology used in the paper as well as delineste the range of studies that the paper
covers. The background section aso contains adiscussion of the context of the data
collection and studies and how such information can be used. We then discuss some of
the conceptud difficulties faced in these and other studies in section 3. In section 4, the
centra part of the paper, we describe each sudy or data collection effort. This
description includes the universe of contaminated Stes examined, scale a which reuseis

examined, the effects, and methods. In section 5, we offer concluding comments.

2. BACKGROUND

As noted at the outset, despite widespread and increasing interest in the reuse of
contaminated Sites and in measuring the effects of such reuse, there is a paucity of
information on thistopic. Thisincludes some ambiguity on what is meant by “reuss’” as

well asardative dearth of raw data on reuse and little analysis of these data. Y et, even



with (or perhaps because of) rdatively limited experience with reuse informetion, awide
range of metrics has been used to track the effects of reuse. Among others, they include?
number of short-term and long-term jobs associated with business enterprises
that are created or expanded a contaminated sites that are redeveloped
wage income from short-term and long-term jobs
number of business establishments created or expanded on contaminated Sites
that are reused
sdes from business establishments at redevel oped contaminated Sites
sdes, business, and income taxes generated by activity from business
establishments at redeveloped Sites
changes in property values that are associated with reuse (on-ste and off-gte)
changesin locd property tax revenues from property vaue appreciation
associated with reuse
acres of land that are preserved by redeveloping contaminated sites

number of new housing units constructed on redevel oped contaminated land

We generdly include as many examples of these measures as appear in the studies,
referring in this paper to them collectively as“bendficid effects” Thisisan umbrdla
term, in principle capturing both economic benefits as an economist might evauate the
effects of reuse (net changesin socid wefare) as wel as more loosely defined impacts
that typically do not represent net changes to socia welfare or even necessarily use

monetary metrics. In redity and as the above ligt hints, however, most of the data

2 See, for example, arecent report from the International City/County Management Association (2002,



collection efforts and studies we review have focused on impacts rather than changesin

socid wdfare?

In total, we review 14 different studies that have been undertaken to document the
beneficid effects of reuse. These 14 represent a cross-section of different approaches and
congtitute al the relevant work that we have been able to find, subject to the limitations
we detail below. The studies include a number of efforts that entail only data collection
and involve no andydis of the collected information, as well as investigations that
provide andlysis of reuse data. In this paper, we separately discuss databases from other
types of analyses, dthough we refer to both these types of effort as* studies’ for

expository convenience.

In the remainder of this section, we touch briefly on severa factors that constrained
the set of studies that we review and on the purpose of the beneficid effect studies

themsaves,
Limitations on Salection of Sudies

The number of sudies that touch a least in part on beneficid effects of reuseis
relaively smdl. Nonetheess, to keep our review manageable and focused on description
and review of reuse rather than remediation and other aspects of redevelopment we have

limited our choice of studiesin severd additiona ways.

Appendix A)

3 Examining thelist of beneficial effectsin the text, for example, the economic literature has focused
primarily on property value enhancement in estimating changesin social welfare. Wageincomeasa
component of value added also could be included, although the inclusion of such income will depend on
the degree to which labor and other resources are pulled or transferred from other economic activitiesin
which they are employed. We discuss this further in section 3 in the text.



Firgt, we do not review studies that emphasize the direct environmentd effects of
cleanup (the vaue of cleaner water for a community, for example, or norntuse vaues from
the preservation of hedthy wildlife habitat), dthough such effects may contribute
vauable reuse benefits. Nor do we review studies that have examined impacts and
economic benefits of environmental management at large contaminated federd Stes
owned by the Department of Energy or Department of Defense, many of which are being
downsized, cleaned up, and/or managed for their environmentd vaues* We aso do not
cover studies that may examine negative aspects or costs of reuse such asincreased
congestion. The relaively new interest in reuse benefits by EPA’s Office of Solid Wagte
and Emergency Response (OSWER) and state programs means that we currently lack the
necessary data on the full socid costs and benefits to place reuse activities in a cost-

benefit framework for evaduation.®

Second, we review only those studies that ded specificaly with reuse of
contaminated Sites. Thismay seem obvious, but one of the commonly touted beneficia

effects of reuse isthat it may offer an dternative to sprawl into greenfields (suburban or

4 See, for example, studies done by the National Center for Neighborhood and Brownfields Redevel opment
at Rutgers and affiliated researchers (Frisch, Solitare, Greenberg, & Lowrie, 1998; Greenberg, Lowrie,
Solitaire, & Duncan, 2000; Solitare et al., 2000). Also seethe MIT (Frieden & Baxter, 2000) report on

base closures.

5 We know of only two studies that examine both costs and benefits in a brownfields setting for avariety of
goods and services. DeSousa (2002) compares the environmental, social, and economic costs and benefits
of developing brownfields sites for residential and industrial uses versus the costs and benefits from
developing these uses at greenfield sites. Public benefitsin his hypothetical scenarios appear more
favorable with brownfield redevel opment than with greenfield development, although residential
redevelopment at brownfield sites still imposes a net cost relative to doing nothing. Industrial

redevel opment of brownfield sitesyields asmall positive public benefit. Persky and Wiewel (1996)
examine the social benefits and costs of central city vs. fringe development, focusing on the benefits and
costs of congestion, accidents, air pollution, loss of open space, abandoned dwellings, and the mismatch
between residential location and workforce skill sets. They find that deconcentration of development to
outer suburban areas brings limited net gains at best. Benefits may be high for some parties such as private
firmslocating in suburban areas, but public costs also are high and the deconcentration may impose
significant inequitiesin the distribution of costs and benefits to city residents, commuters, and taxpayers.



rurd areas that are not yet developed) and be akey element of smart growth strategies.
The literature on infill and smart growth is burgeoning and policies to promote infill and
smart growth practice at redeveloped Sites certainly may yield beneficid effects.
However, we do not include studies that examine these effects unless they are motivated
principaly by the reuse of contaminated land. Smilarly, athough a number of rigorous
economic studies have examined changes in the values of properties that surround a
contaminated Site undergoing cleanup, we do not review these. Unfortunately, none of
the studies have differentiated the effects associated with reuse from those associated

with Ste remediation.

Third, we generdly limit our sudiesto empirica investigations of aredatively large
number of sites. Thus, we do not include work designed principaly to develop theory,
policy, or methodologica guidance, except to the extent that the work is based on actua
data. In addition, while many states routinely describe “success stories’ of individua
gtesin their annua reports, newdetters, and on their websites, we do not discuss these
here® We dso do not include the wide range of case studiesiin the literature that may
discuss beneficid effects of reuse but only in a non systemetic fashion or only for avery
limited number of stes. These principaly include studies of Superfund Sites (see, for
example, Glaser, 1994; Kid & Zabel, 2001; Wernstedt, 2001) and brownfield properties
(Bartsch, Collaton, & Pepper, 1996; Howland, 2000; Pepper, 1997; Schoenbaum, 2002).
In addition, while we know of one important sudy that has focused on the Underground

Storage Tank (UST) pilot grant program (Northeast-Midwest Ingtitute and National

% For example, see:
Cdifornia (http://www.dtsc.ca.gov/SiteCleanup/Brownfiel dSMP_Brownfields_Brochure.pdf);
Michigan (http://www.deq.state.mi.us/cmis);
Minnesota(http://www.pca.state.mn.us/cleanup/vicstories.html); and



Asociation of Loca Government Environmenta Professonals, 2002), the study
emphasizes the barriers to UST Site revitdization and factors that influence its success

and provides less than a handful of numerica estimates of beneficid effects” Further
pointersto this broader literature appear in Wernstedt, Meyers, and Y ount (2003, pp. 87-

88).

Findly, the mgority of the reviewed studies focus on brownfield stes. Thisin large
part reflects the fact that at these Stes reuse godss traditionaly have been encouraged—it
is adefining feeture of brownfied programs—more than at Sites with contamination

covered under other federd and state cleanup programs.
Purpose of Reuse Sudies

As noted earlier, we do not aim to evaluate whether reuse efforts are successful and
make good use of public funds. Rather, our charge is to examine studies that document
the beneficid effects of reuse. To this end, however, the purposes of the sudies are
relevant to our examination, since the many different contexts or reasons for
documenting the beneficia effects of reuse may influence the information thet is
collected (e.g., the effects that are measured, the frequency of measurement, and the

methods and data used in their measurement).

For example, a study of reuse effects may be undertaken to yidd information that
can help target limited funds and attention to those types of policy initiatives or

redevelopments that generate the most beneficid effects. If areuse program amsto

Wisconsin (www.dnr.state.wi.us/org/aw/rr/rbrownfiel ds/bsg/RR5228.pdf).
"The UST study does present a simple cost-benefit cal cul ation to describe the beneficial effects of a state-
run reimbursement fund that supports UST cleanup. Inthisexample, the state intervention reportedly
added over $130,000 of valueto the site by covering investigation and remediation costs. Thisrepresentsa



efficacioudy alocate resources to increase jobs, then features such as the nature of the
jobs (e.g., short-term jobs vs. long-term jobs) and the beneficiaries of these jobs (e.g.,
held by neighborhood residents vs. held by in-migrants) become relevant to our
examination. Alternatively, an agency may collect data or commission astudy to satisfy
alegidative mandate or requirement for planning or technica review. Inthiscase, an
assessment needs to examine whether the agency met its requirements. A reuse study
aso could be amore academic account of beneficia effects of reuse, an undertaking
divorced from immediate needs for information to shape decisons and one that is driven
neither by budgetary considerations nor by forma requirements. The rigor and
legitimacy of measurement concepts and methodologies may be akey focusin these
gudies. Or data may be collected on an individud site or for multiple sitesin aloca
context smply to educate the reader about the reuse that has taken place. Perhaps data
collection and andysisis smply part of acampaign to build interest in and awareness of

reuse efforts.

In short, because relevant effects and methods by which they are measured may
differ depending on the motivation behind efforts to collect and andlyze reuse data, an
assessment of the efforts should be cognizant of the underlying motivations.
Understanding the motivations and contexts of a study alows a more credible assessment
of whether the effects that the study gathers and analyzes make sense given its purpose.
In addition, an awareness of astudy’ s purposesis useful in its own right for redizing why
program representatives and other individuals care about the beneficid effects that they

have chosen to focus on.

leveraging of resources rather than a direct contribution, however, since part of the added value derives



3. CONCEPTUAL ISSUESIN ESTIMATING ECONOMIC EFFECTS

We dready have aluded to the fact that the udies included in our review
emphasize impacts rather than economic benefits per se. To reiterate, by thiswe mean
that the sudies typicaly examine the gross visble effects of reuse thet individuas or
communities may experience rather than the net changesin socid wefare that concern
economigts. Thus, for example, increased jobs and salesincome for a new establishment
created on aredevel oped contaminated Site are impacts that many would associate with
reuse and one or both of these are found in most of the investigations we review. An
economic investigation in contragt, typicaly would include as reevant only the vaue
added (e.g., profits and wage income) at each stage of production of the find good.
Thus, sdlesfigures themsdves would not congtitute a measure of an improvement in
socid welfare nor would new jobs. Increasesin labor income as a component of vaue
added could yield a socid welfare gain but this would have to be placed in awider
context that also examines whether the increased economic activity from reuse serves
some of the demand for goods and services previoudy met by existing businesses or, as

we describe below, transfers or draws away resources from other economic activities.

Smilarly, secondary impacts—that is effects on businesses that provide inputs to
the new reuse activity or those that purchase the outputs of the new activity—generdly
would not congtitute an economic benefit Snce these secondary impacts require a
redlocation of resources from existing production activities. In the same vein, increasing
the availability of remediated land thet is suitable for development and that has

underutilized infrastructure in place may contribute economic vaue, but thisis measured

from additional support from both the town jurisdiction and the UST pilot grant.



as the cost savings compared to adternative land parcels, not as the market vaue of the
remediated land per se. To the extent that resources have opportunity costs—avauein
production that is foregone when they are diverted to dternative activities—the economic
benefits should reflect only the difference in va ue between subgtituting a higher-and-

better use of the resources for alesser one.

From the perspective of the economy as awhoale, thisincrement islikely to be very
amadl; that is, resources dready will be fully employed unlessrigidities limit their
mobility. Because of this, anationa perspective—or nationa accounting stance in the
parlance of project evaluation—generaly will yield lower estimates of economic benefits
from an action such as reuse of contaminated land than would aregiond or loca
accounting stance. At the regiona or locdl leve, there may be dack in the system and
chronicaly underemployed resources—at least in the short to intermediate run—that
reuse efforts may gainfully employ, yieding true economic benefits for the region. On
the other hand, as one takes a smdler scale, loca accounting stance, beneficia effects are
more likely to lesk out of the area of interest. Even the identification of beneficiaries
from reuse efforts can be problematic at loca scales, since both labor and capita can

movein and out of an areq, the latter often with few congtraints.

In the end, the appropriate accounting stance depends to alarge degree both on the
purpose of aremediation and reuse program and the purpose in analyzing it. For reuse
Sudies that smply seek to document the range of beneficia effects that remediated sites
can spur, the accounting stance may be of little importance. At the other extreme, if one
wants to evauate a program to target its limited resources more efficiently, the

gppropriate accounting stance demands greater attention. It ill may be that aregiond or



local accounting perspective is gppropriate in this context, but in most cases the
acocounting stance should be congstent with the scale at which beneficid effects are
messured and a which leskages are minimized. In addition, in Situations where public
investments are significant, the appropriate stance may depend significantly on whether

the funds are federd, state, or local.

An additional concern embedded in studies to evauate the beneficid effects of
reuse relates to causd links. This hastwo dements. First, in most Situations a number of
forces will shape successful reuse of contaminated land, but only one may be of direct
interest to those responsible for conducting the study. Obvioudy these other forces may
need to be identified so that one does not inaccuratdly atribute al of the beneficia
effectsto asngle intervention. In many reuse projects on contaminated land with which
we are familiar, for example, public funding targeted to remediation or redevelopment at
agtesarvesonly asacatdys at best, with other public outlays for infrastructure and
other supporting investments, private investment, skillful management and promotion,
understanding of the market, extengve planning, infrastructure, public involvement, loca
government support, secular trends in the locdl real estate market, etc. essentia to the
success of reuse® Linking reuse successes only to the public funding eement of the
package of features that made reuse possible is mideading in evauations that seek to

improve targeting of public resources.

A second difficulty encountered in assessing the causdity of beneficid effects

centers on the recognition of basdine conditions. The gross effects of areuse project

8 Related to this, it may be extremely difficult to separate the beneficial effects of reuse from those of
remediation, a problem in many studies but one that is particularly endemic to property valuation studies
because of theinternal logic of valuation methodologies.



may overdate the effects of interventions to promote reuse if possible dternative
development of the parcel is not adequately considered. From the standpoint of project
evauation, the “without project” condition is an important basdline againg which
changes need to be measured. This " without project” baseline may not be as dire as
doing nothing. At many parcds, assuming thet less intendve land activities will take
place if a concerted reuse project does not happen may be more redigtic than assuming
that the parcd will host no activities absent the project. Thisis particularly true with
longer time horizons—Ilooking at beneficid effects over along time period rather than
just on a one-time bass—snce market and technologica adjustments over time can

lessen reuse barriers once seen as insurmountable absent public interventions.

These concepts are useful to kegp in mind in consdering the studies discussed
below. Few if any of the sudies have the rigor of afull blown economic andysisor are
meant as afull blown program anayss to inform decisons on how to alocate resources.
Consequently, the fact that many fall short on methodologica grounds should not be
surprising. The concepts nonetheless offer ussful lenses through which to examine some

features of the studies.

4. STUDY DESCRIPTIONS

The studies and data collection efforts that we include in our review do not exhaust
the range of work that has been done to document the beneficia effects of reusing
contaminated land. As noted above, we do not include property va uation exercises (see,
for example, Gayer, Hamilton, & Viscus, 2002; Ketkar, 1992; Kid & Zabel, 2001,

McCluskey & Rausser, 2003a; McCluskey & Rausser, 2003b) because they focus



primarily on environmenta or heath improvements and do not digtinguish the effects of
reuse from those of cleanup.® In addition, we discuss only afew of the date initiatives to
collect data on beneficid effects to exemplify the mgor thrusts of state-led efforts. And

findly, we smply may have missed some relevant studiesin our literature review.

Our review of the data collection and studies proceeds in four categories. We start
with four examples of routine data collection and reporting, then review four case studies,
cover three survey-based approaches, and conclude with reviews of three andytical
approaches. Within each of these categories, we start with the studies that are designed
to inform broader scae interpretations (e.g., nationa-level) and proceed to finer levels
(e.g., local-levd). For each study, we discuss the universe of Stes that is examined, the
beneficial effects that are measured, the methods used to measure these effects, and the

results of the study.
4.1 Routine Data Collection and Reporting

Various entities routingly collect information on the beneficid effects of reuse of
contaminated properties. The information may come from grant and loan gpplications or
as aresult of reporting requirements that funding entities impose on their grant or loan
recipients. Alternatively, in some cases the reporting may follow from statutory or
regulatory provisons and the information may be used as performance indicators to
judtify program activities and/or guide future funding, or it may smply be to enhance

understanding of the array of beneficia effects associated with reuse. Below we review

9 Property value studies were covered in more detail in adifferent part of the workshop that this paper and
accompanying presentation were part of (see www.rff.org/sitereuse).



three nationd-leve efforts to collect data on beneficid effects, aswdl as touch briefly on

two sate efforts to collect such information.

Brownfields Management System Database, EPA

EPA tracks reuse information in its Brownfields Management System (BMS), a
database of information congtructed primarily from regular quarterly reportsfiled by its
pilot grantees® The universe of grants and properties in the database includes those
supported under Brownfields Assessment Demondtration pilots, Brownfields Showcase
Communities, Brownfidds Cleanup Revolving Loan Fund pilots, and Brownfields Job
Training and Development Demondiration pilots (U.S. Genera Accounting Office,
2000).* According to EPA, the data that the BM S collects help the agency respond to
Congressiona and budgetary requests, provide materid for speeches and testimony,
address requirements under the Government Performance and Results Act, improve the
success of the Brownfields Economic Development Initiative, and create communication
and outreach materias to convey brownfields program achievements. (U.S.

Environmenta Protection Agency, 2000)

Grantees mugt furnish information on redevel opment activities and other
accomplishments leveraged by the EPA grant, with leveraging defined as grant funds and
activities that the EPA grant catalyzed or those that were linked in some way with the
EPA grant. Measures of accomplishments currently include whether redevelopment is

underway at apilot and associated properties supported by the pilot; acres of green space

19| addition, grantees must complete property profiles as cleanup and redevel opment activities proceed at
specific properties. The BMS also includes information from grant applications and work plans, EPA
regional reports, and interviews with pilot managers.



created (from property profiles); number of temporary jobs created (jobs lasting less than
one year, typically those created during assessment, cleanup, and construction activities);
cleanup dallars from other federd, state, loca, and private entities linked to or leveraged
from the pilot grant; number of longer-term jobs created (jobs associated with anew
reuse); and congiruction and redevelopment dollars linked to or leveraged from the pilot
grant. Only actua accomplishments and committed funding, rather than planned or

anticipated ones, are included.

The U.S. General Accounting Office (2000, p. 31) reported a number of
accomplishments from the EPA pilots through March 2000, including over 1,500 cleanup
and congtruction jobs, more than 5,000 redevelopment jobs, and over $2 billionin
congtruction and redevel opment investments leveraged. This has increased with more
pilots. EPA (2003c) lists over 550 assessment and pilot grants since 1995, resulting in the
assessment of more than 4,300 properties and over $5 billion in leveraged public and
private funding. The most recent EPA data on job impacts of 437 EPA Brownfields
Assessment Demondtration pilots (persona communication, EPA Office of Brownfields
Cleanup and Redevelopment, January 22, 2004) indicate leveraging of over 8,000
cleanup and construction jobs and 17,000 redevelopment jobs since 1994. These figures
should not be viewed as providing an overd| estimate of the tota, direct impacts of the
grants, however. They rest on sdf-reported information from grantees and do not reflect
other factorsin addition to the EPA grants that may have contributed to redevel opment

succeses. At the same time, the grants have promoted many beneficid effects such as

1 Although part of the BM S database, EPA’ s job training and devel opment pilots focus on providing
training and expanding employment opportunitiesin environmental jobsin areas affected by brownfields.
Beneficial effects of these pilots are not associated with reuse.



public hedlth protection and other property and community enhancements that are not

reflected in the estimates of resource leveraging and job impacts.

Superfund Redevel opment Database, EPA

As part of its Superfund Redevelopment Initiative, EPA has created the Superfund
Redevel opment Database (SURE) to track characteristics of Steson the Nationa
Priorities List (NPL) that host or plan to host reuse. The evolving database currently
contains site information from, primarily, EPA daff (remedid project managers,
community involvement coordinators, on scene coordinators, and Site assessment

managers) and, secondarily, representatives of sates and potentialy responsible parties.

SURE currently containsinformation on 375 NPL Stesin 46 states. Fids relevant
to the beneficid effects of reuse include, among other variables, type of reuse, number of
on-dte jobs, income from on-site jobs, property vaues on-Ste and off-gte and changesin
these, state income tax revenues from permanent jobs in on-Ste business activities after
cleanup, personal spending of income earned in these permanent jobs on goods and
sarvices, and state sales tax revenues generated by from these on-gte activities.
Information to popul ate the database comes from the EPA and other contacts and from
estimates based on secondary data when primary sources are not available. The
secondary data sources include a commercia building consumption survey conducted by
the U.S. Energy Information Administration—used to estimate the number of jobs based
on the type of business activity—and on hourly earnings data from the U.S. Bureau of

Labor Statigtics to estimate job income.

About one-third of the records in the database—121 stesin 33 states—are

populated with data on the beneficid effects of reuse. Each of these 121 records has job



information and 51 aso have data on persond spending, most with associated saes tax
revenues. 44 of the 121 records have data on state income tax revenues from on-ste
business activities. The database currently contains dmost no property vaue data and no

basdlines to caculate changesin on-dte or off-Ste property vaues after cleanup.

The 121 records with job data indicate that reuse has brought nearly 79,000 jobs
(average of 650 jobg/site), with total annual income from these jobs exceeding $2.8
billion ($23 millior/site). However, afew records highly skew thisdata. The three sites
with the highest number of jobs and highest income post cleanup contribute about two-
thirds of their respective totals. Median values are 25 jobg/site and $836,000 income/site.
A few outliers smilarly skew state income and sales taxes. For the 44 steswith income
tax data, the average income tax revenues are about $400,000/site. Four of the 44 Sites
account for two-thirds of the income tax revenues, however, and the median revenueis
about $67,000/dite. In the case of salestax data, 2 Sitesthat contribute over 85 percent of
the tax revenues skew the average of nearly $1 millior/ste. The median islessthan

$34,000/site.

Even after mitigating the influence of the outliers with these various reuse measures,
the median vaues likely gill overdate the typicd effect of post-cleanup reuse on jobs and
income, for two reasons. Firgt, the database does not consstently distinguish between
gtes with insufficient information to develop estimates and sites where feasible reuses do
not yield any jobs or tax revenues. Including the latter types of Stesin the estimates of

beneficid effects would drive down both average and median summary datigtics.

Second, some of the reuses identified in the databbase continue previous Ste

activities, that is, in some cases the post-cleanup reuses perpetuate or at best broaden uses



in place before cleanup occurred. © For the 50 plus sites in the database that have new
uses in place (rather than continuation of existing uses), each site has an average 181 jobs
and $6.3 million in annual income. The median vaues for these sites are 43 jobs/site and
$1.3 million income/site. These are higher median satigtics than the ana ogous medians
for the entire sample of 121 stes, but they aso overdtate the effects of cleanup and reuse
activitiesif some use may have been in place or was likdly to arise even dosent cleanup at

these Stes.

Northeast-Midwest | nstitute, 2002

The Northeast-Midwest Ingtitute (NEMW)* has published an annual review of date
brownfield programs since the late 1990s, with the most recent report appearing in
December, 2002 (Bartsch & Deane, 2002). Information in the review comes from
telephone interviews, faxed responses, and email correspondence with representatives of
each gate' s environmenta and economic development agencies. Although the review
has focused on program aspects since its inception—characterization of brownfield and
voluntary programs, supporting statutes, and financial support and other incentives
offered, for example—one dement of the review explicitly addresses “reuse benefits.”*
Thelatter coversinformation related to the number of Stesin state programs, businesses

created, jobs created, housing units constructed, and locd tax revenue additions.

12 For example, the Varsol Spill Superfund site at the Miami International Airport underwent extensive
investigation after listing on the NPL. EPA, after concluding in 1985 that the site did not require additional
action since it posed no public health or environmental threat, deleted it from the NPL in 1988. The airport
remained open throughout the investigation, decision-making, and post-deletion. It provides nearly 34,000
jobsthat generate nearly $1 billion in income. Such activity clearly constitutes a desirable outcome but it
also points out that one must take care in using the SURE database not to uncritically attribute outcomes
solely to cleanup and reuse activities.

B NEMW is anon-profit, non-partisan research organization focused on economic devel opment,
environmental quality, and equity within the Northeast and Midwest states.



While information in the reviews in principle is collected systematicaly from each
of the 50 states and Puerto Rico annudly, it can be idiosyncratic and inconsstent across
the states and years. Asthe 2002 report notes, due to resource limitations that congtrain
data collection “[m]ost Sates have yet to gather hard economic information on their
programs’ (Bartsch & Deane, 2002, p. iv). Much of the datathat are included rest on
specific examples of success soriesthat interview subjects cite. Only a hdf-dozen States
appear to systematicaly track jobs, housing units, or tax revenues associated with reuse,
with severd more indicating that they planned to do so in the future. In mogt if not dl
cases, tracking states recorded information for only a subset of their brownfield and
voluntary dleanup programs. In addition, the self-reporting of the information means that
the qudity of the data may be uneven. For ingtance, different states may include jobs that
are retained in a community when a contaminated Ste is reused as ajob benefit of reuse,
while others may only include new jobs. In addition, some states may count only
permanent jobs as ajob benefit of reuse while others may include temporary jobs (e.g., in
the congtruction industry) or even report job-years as a measure of job benefits (e.g.,

report ajob that has lasted five years as 5 jobs).

Fifteen of the States provide some information on jobs—the half-dozen with
systematic tracking and another nine that estimated jobs based on Sites with which they
were familiar. Sites that have gone through the brownfield and voluntary programsin
these fifteen states host more than 120,000 jobsin total, a number subject to the above
caveats on dataquality. Interviewees from five states reported resdentia reuse totaling

14,000 additiona units of housing, dthough a number of othersindicated thet resdentia

14 Bartsch (1999) provides a summary of reuse benefits for the 1999 survey year, the first year in which



units were being built for which they interviewees could not provide an estimate of the
number. Five states also reported increased tax revenues (income, sales, and property)
from various kinds of Site reuse, with total revenues across the five states exceeding $1

billion dollars.

Surprisingly little additiona tracking has taken place at the Sate level over the last
severa years according to NEMW data from earlier reports. Some of the beneficid
effects of reuse from the earlier Bartsch, Anderson, and Dorfman study (Bartsch et dl.,
1999) areidentica to those cited in the 2002 report and few states not tracking reuse data
in 1999 tracked it in 2002 (M assachusetts being a notable exception). Thisin part
reflects resource congtraints noted earlier, but it also reflects inexperience or even
hesitation on the part of gaff from environmenta agencies (or the lack of alegidative or
regulatory mandate) to track economic data. In addition, Saff from severa dates have
told usthat grant recipients often resist the paperwork required to document the

beneficid effects of reuse.

State-Level Collection

Our discussion of the Northeast-Midwest Ingtitute' s annual review obviates, to some
degree, the need to cover the efforts of individua states to routingly collect information
on the beneficid effects of reuse. The NEMW study in principle dready captures such
information. Moreover, additiona state-by-gate documentation of effortsto track
beneficid effects lies beyond the scope of our resources. However, it is useful to note
that some states may document in more detail both the process of estimating beneficid

effects and awider range of effectsthan is gpparent in the Northeast-Midwest reports. In

benefit information was coll ected.



addition to logigticd limitations of coverage on a nationd basis, some state respondents
to the Northeast-Midwest Indiitute' s questions may not be familiar with or have the time
to track down dl of the documentation taking place across the range of agenciesinvolved
in their brownfield and voluntary cleanup programs. In some cases, state staff may
produce estimates of beneficia effects on an ad hoc basis—often to bolster a case for

support from gate legid atures—and these estimates may not be regularly available.

In the State of Wisconsin, for example, estimates of the beneficid effects associated
with the State’ s Department of Commerce brownfield grant program'® come from the
semi-annua reports that grant recipients must file. Jobs are verified through employer
tax forms, non-grant project investments through invoices (to satisfy match
requirements), and on-sSite property va ue increases through documents with information
certified by loca tax assessors. Find reports from grant recipients are examined by
auditors.*® In addition to this routine, the state and interested parties may provide
additional examples of beneficia effects at certain junctures. For example, proposed cuts
to severa of Wisconan's brownfield grant programsin the Governor’ s 2002- 2003 budget
motivated aletter from the state’ s Brownfiedd Study Group that argued for the efficacy of
the grants. In addition to listing smilar benefits as those listed in NEMW’ s 2002 report,

the Study Group reported that brownfield grants run through the Department of

!® Reuse benefits generated from grants run through Wisconsin’s Department of Natural Resources—those
associated with the state’ s Site Assessment Grant program, for example—are generally not systematically
tracked except with respect to matching requirements. On occasion, staff in the Department of Natural
Resources may contact developers and other site principals for information to advertise success stories, but
thisis not common. Littleisknown about the benefits from these sites, particularly if they are private.

18 This emphasis on documenting the beneficial effects of the grants reflects the orientation of the grant
program. In scoring applications for brownfields grants, anticipated economic development effects account
for 50 percent of each application’s score. These effectsinclude factorsrelated to property values, jobs,
wages, measures of stress, local and private investment, commitment of funding, and impact on

community. Another 15 percent of the application depends on the quality and quantity of funding matches.



Commerce have leveraged $14.50 for every $1 of grant money.Y” Citing Specific Stes,
the Study Group aso noted that over 450 housing units would be crested through the
grants. In addition, the letter points out that loca governments have supported their own
projects, with West Allis and Milwaukee—both located in southeastern Wisconsn—
together generating 4,000 jobs, $2 million in annua property tax relief, and over $300
million in congtruction and renovation investment from brownfields reuse. The Study
Group further claims that Milwaukee has leveraged $56 in tax base increase for every

dollar invested in “environmentd activities.”

Other states may routinely record information on tax revenues associated with ther
redevelopment programs on contaminated land. For example, Michigan regularly tracks
the tax and loca tax revenues produced by tax increment financing under the Sate’'s
Brownfidd Redevelopment Financing Act. This mechanism alows digible brownfield
redevel opment authorities to capture new property tax vaue from aredeveloped site and
use those captured funds to reimburse those who incurred environmental expenses on that
gte. The Department of Environmental Qudity reviews annua work plans submitted by
the rlevant brownfield redevel opment authorities—environmenta expenses must quaify
as digible for reambursement—and the authorities are required to regularly report

revenues and expenditures to the state' s Department of Treasury.®

In New Jersey, the state tracks sales, corporate, business use, and other taxes paid by

new activities that take place a Stes enrolled in the state' s Brownfield and Contaminated

17 More recent personal communication from the Department of Commerce indicates aleveraging ratio of
16.75to0 1. Property values from these grants have increased an additional $250 million and 600 additional
jobs have been created (above the $356 million in property value increases and 4,000 additional jobs listed
inthe NEMW report).



Site Remediation Reimbursement Program. Up to 75 percent of remediation costs
incurred in redevel oping the Site are reimbursable to developers who enter into a
redevel opment agreement with the state€' s Commerce and Economic Growth
Commission, Department of Treasury, and Department of Environmental Protection.
The program thus provides a defacto mechanism to monitor beneficid effects of reuse,
insofar as the Department of Treasury monitors the tax receipts of the participants even

after the reimbursement is completed
4.2 Case Sudies

Our four case study approaches range from a nationa-level sudy by the
International Economic Development Council on the benefits of brownfields-to-open
gpace conversons to astudy of the benefits of brownfields redevelopment in the City of
Toronto. Beneficid effects that are examined include the usud jobs, income, and
property values, as well as housing units, greenspace, and looser concepts such as

“economic revitdization.”

8 The Downriver Area Brownfield Consortium and staff at Michigan State University have developed an
Access database tool to facilitate reporting (http://35.8.121.138/vi/bfreporter.asp).

19 Since 1998, more than 50 agreements have been signed. Expected reimbursement from these
agreements—the share of eligible remediation costs that will be reimbursed from tax revenues collected
from projectsin these agreements—exceeds $170 million. Completed projects have anearly 3to 1 return
in revenuesto the state to date; that is, the amount the state already has received in revenues from these
projectsis more than 3 times the amount of reimbursement it is obligated to pay. Thisunderstates the gross
beneficial effects from the reuse insofar as revenues will continue to grow over time while reimbursement
is capped. However, although the program requires that the reuse activities be new activities (rather than
the relocation of an existing business in the state), the net effects of the reuse are uncertain since the state
does not track possible revenue decrements from competing establishmentsin the state that may lose
business as aresult of the new activity.



I nter national Economic Devel opment Council, 2001

The International Economic Development Council (IEDC), a Washington, DC
based non-profit organization representing economic devel opment specidists and
organizations, received financial support under a cooperative agreement with the EPA to
study the conversion of brownfields to green spaces. The purpose of the study wasto
documert that such conversion “does have tangible economic benefits’ (Internationd
Economic Development Council, 2001, emphasisin origind, p. 1), and to provide insght

into the feasihility of converson and the process for accomplishing it.

The approach rested on a non-random selection across fifteen sates of twenty-five
projects. These projects are located in twenty different communities identified
beforehand as being active in brownfield to green space conversons. For each site, sudy
staff conducted telephone interviews of study participants familiar with the projects, with
mogt participants adding additiona details in written answers on an IEDC questionnaire
sent to each participant.? The questions were opertended and covered arange of issues
induding physical characterigtics of the project (e.g., acreage), remediation, funding,

redevelopment process, dternative uses, and principa parties involved in the conversion.

Most importantly for our purposes, the questionnaire also instructed participarts to
provide the property assessments of nearby parcels (offste properties) for both the period
prior to the brownfield site reuse and the period after the conversion to green space® For
each city, changesin assessed values in other areas of the city where no conversions took

place aso were recorded to provide a control group. Seven of the twenty-five

2 The |IEDC report does not identify study participants by name or position.



respondents provided the necessary information to estimate the change in property
assessments of the offsite properties, and across dl land uses, the unweighted mean
percentage increase in offste property vaues from the seven conversonsis 106 percent
(median of 86 percent). Comparable figures for the surrounding control groups averaged
25 percent, with amedian of 14 percent. Weighting these differences across the cities
(by property vaues) yields an increase in the offsite properties that, in percentage terms,
is more than 2.3 times the increase in the respective control groups. Annua percentage
increases cdculated from datain the report are 26 percent (mean) and 16 percent
(median) for the surrounding properties and 6 percent (mean) and 7 percent (median) for
the control groups. For 6 of the 7 communities, each of the individua land uses for
which data are available dso experienced higher percentage increases in the offste

property vaues than in property vaues in the surrounding cities?

The offgte property vaues unfortunately generdly do not control for capita
investments in the properties, thus inflating the values that appear reated to greenspace
development. In one project, for example, the value of residentia properties surrounding
a contaminated site converted to greenspace increased from nearly $700,000 prior to
conversion to over $17,000,000 after the greenspace was in place two years later. The
text of the IEDC report notes that thisin part reflected a $3 million investment in the
resdentia properties, an investment that would drive land vaue increases independently

of the greenspace development. It isimpossible to say whether the greenspace

2L Offsite property values and taxes were broken into six different land uses (industrial, commercial,
residential, recreation, institutional, and mixed). Thetime period between each pair of property
assessments ranged from two to eight years.

2 The exception was a greenspace devel oped in a depressed neighborhood of an otherwise hot urban real
estate market. Using that neighborhood as the relevant control group, offsite property val ue increases near
the converted greenspace exceeded those in the wider neighborhood control group.



converson even motivated the investment. The causa chain may be reversed or both

may have been smultaneoudy driven by market forces.

More generdly, the sudy’s use of arbitrarily defined control groups—the city
jurisdictions where the greenspace projects are located—is problematic. One should not
necessarily expect that aggregate property vaues in different districts of acity should rise
and fal together. Not only will some digtricts be more desirable than others (or than the
“average’ didrict) at sometimes, but the different compostions of didrict in terms of
land use mixes (both type and qudity) imply that value may change unevenly. Moreover,
from adatistical vantage, one would expect smal areas to have greater fluctuationsin
property vaues than the urban whole that they are part of. Findly, the information on

property vauesisamix of sdf-reported and assessor data and isthus of uncertain
qudity.

OSVNER Reuse Sudies, 2003

In mid-2003, OSWER commissoned a private consulting firm to gather data on the
local impacts of reuse in OSWER's brownfields, RCRA corrective action, and
underground storage tank programs. The resulting draft December 2003 report (U.S.
Environmental Protection Agency, 2003a) provides reuse data on twenty-five Stesin
twenty states—six sitesin each of the three programs plus another seven Superfund stes
that had been examined in a separate study. Reuse activities across the twenty-five Stes
and four cleanup programs range widdy and in no predictable pattern and include, anong
others, housing, office, retail, restaurants, hotels, museums, recreetiond, parks, and

trangportation uses. At each of these twenty-five Stes, the report includes the number of



on-dite jobs, income from these jobs, property values at the site and in surrounding

properties, and property tax revenues resulting from property value increases.

Andysts used severd approaches to estimate these beneficid effects. For job
impacts, nearly three quarters of the sites' employers reported the number of their
employees. Published information and/or developers or building managers furnished
esimates at seven Stes, one Ste's employment was cal culated based on the square
footage of building devoted to different sectors and employee/square foot ratios, and four
stes had no jobs.? Income estimates from these job gains were estimated by applying

Bureau of Labor Statistics data on earnings by sector.

On the property front, study staff collected property vaue information for each Site
and for surrounding off-Ste properties (both the vaue prior to cleanup and the value after
cleanup when reuse occurred). Unlike the IEDC study, which relied largely on sdlf-
reporting and sdf-identification of relevant off-Site properties, the OSWER Reuse study
included dl properties within a haf-mile radius for the brownfield, RCRA, and UST sites
and those within a one-quarter mile radius for the Superfund Sites. Loca property tax
rates were gpplied to the increments in property values to estimate the increase in

property tax revenues resulting from reuse

Numerica estimates of beneficia effects range widely, on both job and property tax
metrics. Sites with no current reuse or with reuse not generating employment (e.g.,
residential and greengpace stes) have no reported job increases, while the median

number of jobs at those sites with reuses that do provide jobsis 250. One Site has yielded

2 Study staff used more than one measure to estimate job impacts at some sites.



nearly 3,000 jobs. The median increasein property tax revenues is close to $1 million,

athough revenue increases exceed $20 million for one Site.

The numerica estimates show that reuse can occur and that the reuse appears to
have beneficid effects, afinding that is useful in public education efforts to demondrate
the range of propertiesinvolved in cleanup and the range of reuses and their beneficia
effects. For evduative purposes, however, differencesin types of reuse at each of the
dtesand in Ste Szesyield awide range of on-Site job effects from reuse that do not lend
themsdavesto comparisons. Similarly, differences in property assessment methods
among jurisdictions, in the radius around each Ste in which off-dte property values were
messured, and in the years included in the estimates make meaningful comparisons
across the twenty-five sites and the four OSWER programs problematic.> In addition,
because the study does not report the cost side of reuse activities nor address whether the
reuse activities would have occurred elsewhere, it is not possible to use the study to

compare or assess the relative effectiveness of different reuse endeavors.

New Jersey Municipalities, 2000

Researchers at the National Center for Neighborhood and Brownfields
Redevelopment a Rutgers University (Miller et d., 2000a; Miller et d., 2000b)

intengvely investigated twelve New Jersey municipalities, as part of a project examining

2 Past studies have indicated that sites with hazardous substances may affect property values at properties
several milesdistant. However, the high parcel density at most of the 25 sitesinvestigated and resource
constraints precluded property data collection beyond the ¥2to %2 mile limit.

% For example, the median number of jobs generated at the six UST sitesis 6, while the anal ogous median

at the six RCRA sites exceeds 1,000 jobs. Similarly, the UST sitesyielded a median tax revenue increase

of about $700,000/year, while the median RCRA revenue increases were close to $4 million/year. The

RCRA reuses certainly appear asif they provide more economic stimulus, but differencesin site sizes,
contamination, location, and resource commitments make comparisons between UST and RCRA sites
meaningless.



the potentid for usng brownfield redevelopment as an ement of smart growth
drategies. Project staff visited zoning and tax assessor’ s offices in each of the twelve
municipdities as well as each of 89 brownfied sites and, in addition, interviewed
municipa officids, developers, and architects associated with the sites and
municipalities

Study gtaff developed economic reuse information (jobs, property tax revenues, new
residents) based on a combination of reuse plans, local assessment rates, expert opinion
from the study’ s authors and two economic development experts, and, in the case of job
edimates, extrgpolaion from smilar facilitiesin New Jersey (based on square footage in
the case of retail facilities). Using this combination of gpproaches, the authors estimated
the creation of roughly 4,000 to 4,600 jobs at the Sites over the next three to five years,
annud property tax revenue increments to the twelve municipdities of roughly $13 to
$22 million, and 3,000 to 5,000 new residents. Extrapolating these estimates to the entire
dtate, they estimated 17,000 to 60,000 new jobs from redevelopment of brownfield Sites,
$55 to $287 million in annud revenue increments, and housing for 13,000 to 65,000

residents.

The statewide estimates clearly are balpark figures and depend criticaly on the
representativeness of the sample municipdities of the state asawhole. The municipa
sample covers dl geographic areas of the state but, as the report notes, includes only

amd| and mid-szed municipdities (and the municipdities included have more

% The number of brownfield sites potentially available statewide for development is unknown but arange
was estimated by using two different statewide lists of brownfield properties, the larger one containing
about three times as many sites as the smaller one. Similarly, the authors used two different likelihoods of
development of the sites, one based on theratio found in their study of the twelve municipalities and the
other set at 100 percent. The combination of the two possibilities of site counts and two possibilities of the



brownfield sites and a high proportion of poor and minority populations relative to the
rest of the state). Each of the 89 specific brownfied sitesincluded in the sample was
selected because it had received a grant from the state' s Hazardous Discharge Site
Remediation Fund (62 stes) or because officidsin the municipdity in which it was
located identified the Ste as one that the municipality was seeking to develop (27 Sites).
In addition, even for the twelve municipalities sudied in detail, the modded revenue
esimates likely are too high. Market demand is poorly represented in the study and the
authors note that property tax abatements and other financid inducements probably will
be needed to attract residents and businesses to many of the areas. Moreover, the upper
ends of the statewide job, revenue, and housing estimates are based smply on the
edimated acreage of reusable land that will be available. They do not account for
whether there will be a demand for jobs and housing ether because of an expanding

national economy or through transfers from other parts of the country.

DeSousa, 2003

DeSousa' s (2003) research of brownfield to greenspace conversions in Toronto
provides our fina case study example. Based on areview of ten such conversons and
Sructured interviews with twelve stiakeholders from the public, private, and non-profit
sectors familiar with these efforts, the author examines physica characterigtics of the
conversions, planning processes, lessons from the conversions, and perceived impacts.
The ten projects were not chosen randomly but rather were selected to be representative

of conversonstha have reached fruition or undergone extensive planning.

likelihood of being developed yielded four scenarios, each of which was modeled to estimate statewide
effects on jobs, property tax revenues, and residential housing.



The converson benefits noted by the interviewees ranged over both “naturd” and
“human-oriented” impacts. Nine of the ten interviewees indicated the augmentation of
ecologica habitat was akey converson project benefit—the most frequently identified
benefit of the twelve discussed in the study—but most of the other identified benefits
relate to humantoriented impacts. They included, in decreasing frequency of appearance,

“public and community collaboration and involvement,” “increasing areas for public
recreation and use,” “education,” “flood control,” “environmental renewd,” “economic
dimulation,” and “improvement of neighborhood aesthetics.”? DeSousa notes that many
of the interviewees praised the socid networks that emerged with the conversions, a
creation of socia capitd that differs from standard economic devel opment impacts such

asjobs.
4.3 Survey-Based Approaches

Our review of survey-based gpproachesis limited to three studies. To some extent,
our categorization of the three sudiesin this fashion is somewhat arbitrary, insofar as
severd of the studies discussed above (the BMS, SURE, NEMW annua review, and New
Jersey examples) involve asurvey or enumeration of Stes or programs. In this section,
however, we focus on less routinized, more irregular efforts that collect data by

sructured questionnaires (rather than interviews).

U.S. Conference of Mayors, 2003

The series of annua brownfield reports from the U.S. Conference of Mayors since
2000 provides an oft-cited source of brownfield information. The most recent version

contains responses from nearly 240 citiesin 37 states—plus Washington, DC and five

2" See page 194 of Desousa (2003) for the full list of benefits and accompanying details.



citiesin Puerto Rico and Guam—who noted that they had brownfields. It isbased on
responses to a four-page survey that conssts of haf open-ended and half closed-ended
questions. Respondents could mail or fax completed questionnaires or complete the

survey ortline (U.S. Conference of Mayors, 2003).

According to the survey responses, potentia beneficia effects of brownfields are
high. Growth in acity’stax base was the most often identified benefit of brownfields
redevelopment, followed in order by neighborhood revitdization, job creation, and
environmenta protection. Actua reported gains among respondents were $90 million in
additional tax revenues and 83,000 jobs. Based on those who responded to the question
on potentia tax revenues from brownfields redevel opment, additiona aggregate revenues
summed across the cities could range from $790 million to $1.9 billion annualy. Those
reporting potential job gainsindicated that over 575,000 new jobs could be created on

brownfieds Stes

Similar to the skewness in the Superfund database discussed earlier, the jobs and tax
revenue data have a number of outlierswith very high values. The averageincreasein
jobs from redevel oping brownfields is nearly 3,900 jobs/city, while its median is 500
jobg/city. In addition, municipdities reporting on the actua jobs created neither
distinguish between temporary and permanent jobs nor indicate the time period over
which the job gains have occurred. For annua tax revenue estimates—where

respondents where asked to provide both a“conservative’ and an “optimistic” estimate of

2 Responses to the Conference of Mayors survey suggested that over 4 million additional residents could
be accommodated within the surveyed cities without overly burdening existing infrastructure. Thisisa
potential beneficial effect rather than arealized gain, however, and it is best interpreted as an indicator of
the surplus infrastructure that brownfield reuse could take advantage of. The phrasing of the question on



the tax revenues that would be generated if dl of the brownfieldsin the jurisdiction were
devel oped—the consarvative “ average’ annud tax revenue increments in each city from

redeveloping brownfidds is over $5 million/city, while its median is about $640,000.

The skewness in the impact data is perhaps caused or exacerbated by respondents
that provide overly optimistic potential benefits that don't relate to market conditions or
even reasonable physicd condraints. In aparticularly egregious example, one city with
an estimated 1,400 acres of brownfields available estimates that full development of this
acreage would yied between $200 million and $600 million in annua property tax
revenues® Moreover, this city does not report (nor do the others) the level of public
investment that would be necessary to promote and support such development, making

the prospective net fisca impacts of reuse unknown.

Council for Urban Economic Development, 1999

The purpose of the 1999 project conducted by the Council for Urban Economic
Development (CUED)® was to “obtain direct, measurable data on avariety of
brownfiel ds redevelopment projects and to evauate them through the lens of economic
development” (Council for Urban Economic Development, 1999, p. 7). More than any
other study that we review, the CUED effort clearly ams a systematicaly documenting

the beneficid effects. Such documentation, the report’s authors argue, is useful for

the ability to support additional residents did not mention brownfields so it is not clear the extent to which
brownfield acreage is available for housing.

2 By comparing the estimates of future tax revenue and job gains with those that already have been
experienced (based on the respondents’ characterization of realized gains), we can see the uncertain nature
of the estimates. The median ratio of actual revenue gains to conservatively estimated future gains from
brownfields redevelopment is0.28. The median ratio of actual job gainsto possible job gainsfrom
brownfields redevelopment is even lower at 0.17.

%0 CUED merged with the American Economic Development Council in 2001 to form the International
Economic Development Council. The IEDC authored the greenspace report discussed earlier.



hel ping decide how economic development resources should be dlocated, showing
legidators and other decision makers the benefits of brownfield programs, and

determining whether brownfields redevelopment is an efficacious use of resources.

CUED’ s methodologicd gpproach rests on structured telephone interviews of a
selected sample of project managers and others familiar with brownfield developmentsin
51 communitiesin 20 ates®* These interviews are followed by (in most cases)
participants return of a completed survey instrument with more details. 107 brownfield

redevel opments are represented in the study, al of them completed projects.®

Rdevant measures for examining the beneficid effects of the redevel opments
include on+gte jobs and leveraging of private funding. All but a handful of the projects
in the sample had some type of public funding, an average of $4.5 millior/project when
public debt and current public expendituresisincduded (median is $1.3 million). Across
al projects with public and private funding, the average private investment is $12.7
million (median is $2.5 million). The average leveraging of private funds—the amount

of private funding leveraged for each public dollar—i's about $2.50.

The number of jobs associated with each redevelopment project Site is quite
variable, ranging fromalow of 0 to ahigh of 2,300 a severd sites. The study
gandardizes these figures by amount of public funding, reporting a median of
$14,000/job. Thisincludes newly created aswell asretained jobs. When the latter is

excluded, the median cost increases to roughly $24,000/new job.

31 The 51 communities were not chosen randomly but rather were selected for their active involvement in
brownfields redevel opment.

32 Using completed projects mitigates the problem of performance measures being based on projections

rather than actual outcomes, although the study’ s authors note that some participants did provide such
proj ections and estimates.



Michigan Department of Environmental Quality

Michigan's Department of Environmental Quadlity has conducted an irregular survey
of 33 Michigan municipdities Snce enactment of provisonsto reform the ligbility
provisons and cleanup standards in the Sates’ primary cleanup law. These reforms
amed at diminishing the barriers imposed by remediation costs—both their magnitude
and the uncertainty of what costs might be incurred—on parties interested in cleaning up
and reusing contaminated properties. The purpose of the survey—which has been carried
out in 1996, 1997, and annualy from 1999-2002—is to gauge the effects of the
provisons. Legidative language in the amendments reforming the liability scheme and
standards requiring the Department to regularly report to the legidature on the
effectiveness of the amendmentsin restoring the economic vaue of siteswith
environmental contamination thus has resulted in a series of defacto studies of reuse
impacts.

Resultsfrom the most recent survey indicate that, Snce their inception, the
amendments have led to over $4 hillion in private investment in development in the
surveyed communities (Michigan Department of Environmental Qudity, 2002). This
represents a fifteen percent increase in invesiment over the results from the previous
year’s (2001) survey. Inaddition, survey results indicate that the amendments have led to
the creation of nearly 12,000 new jobs, an increase of about 25 percent over the figures

reported from the 2001 survey.*

3 The representativeness of the results from the survey of 33 municipalitiesis unknown. At thetime of this
writing, we unfortunately have not had access to the actual survey instrument or to alist of the
municipalitiesincluded in the study. The estimates of tax revenue and jobs gains appear to be self-reported
in the survey and are of unknown quality. However, they likely overstate the effects of the changesin
liability and cleanup standards insofar as the baseline against which they are compared appears to assume



4.4 Analytical Approaches

Our last category of sudiesfits under thetitle of “andytica gpproaches” Roughly
gpesking, this entails sudies that use conceptua models to estimate the beneficid effects
of the reuse of contaminated land, athough the models may be based on empirica data.

They include two nationdl level studies and one locd level example®

Draft EPA Redevel opment Sector Report, 2003

EPA’s Office of Policy, Economics, and Innovation has estimated beneficid effects
of brownfield redevelopment as part of astudy examining the broader effects of smart
growth practices involving building rehabilitation, infill development, and brownfieds
redevelopment (U.S. Environmental Protection Agency, 2003b). The study, a nationgl
examination of the impacts of redevelopment mediated through the nation’ s congtruction
industry, congtitutes the most spatialy extensive look a beneficid effects of dl of the
Sudieswe review. It aso includes two brief case studies of individua locditiesto

provide more detail on the beneficid effects from redevel opment.

The study is not designed to provide estimates of net economic gains from
redevel opment activities nor as aguide to alocating resources. As stated at the outset of
the report, economic gains cited in the study might have occurred dsawhere and in
different form if they had not been associated with redevelopment activities. The results

thus serve best, perhaps, as gross estimates of activity. They aso provide apublic

that no remunerative reuse at contaminated sitesin the relevant jurisdictions would have occurred absent
the statutory changes.

% We do not include in our discussion simple models commonly used by local economic development
planners to gauge a proposed project’simpact on acommunity. These are often based on spreadsheet
calculations that estimate job and tax revenue impacts based on the acreage of a contaminated area (input
variable) and given parameters of floor-arearatios, value of building per square foot, tax assessment rates,
and jobs per square foot of building space (specific to type of reuse).



1)

2)

3)
4)
5)

6)

7)

8)

education function by highlighting the importance of redevelopment practices to the
nationa economy and by identifying policies and incentives that may encourage such
redevel opment.

The andysisitsdf uses a number of measures to capture the importance of
redevel opment practices—expenditures, earnings, employment, tax revenue streams, and
secondary impacts of spending—estimated over aten-year period from 1990-1999. By

necessity it involves alarge amount of imputing. The basic logicis
estimate the nationwide acreage of brownfields that have been redevel oped;

convert this acreage estimate to a building space estimate, based on established

relationships between building floor areaand land areg;
estimate remediation expenses per acre;

estimate development costs per square foot of building space;
estimate building space/job ratios,

use the building spaceljob ratios and the standardized remediation and
development costs to convert acreage and building space estimates to primary

output/expenditures, jobs, and wages from remediation and redevel opment;

use multipliers esimated from the U.S. Bureau of Economic Andyssinput-

output model (RIMS Il multipliers) to convert primary effectsinto secondary ones, and

edlimate tax revenues based on average tax revenues per acre of brownfield

redevel oped.



Many of the factors used in the estimation—brownfield acreage, floor/arearatios,
remediation costs per acre, development costs, and tax ratios—are specific to brownfields
and come from studies reviewed above or their earlier versons (Bartsch & Deane, 2002,

Council for Urban Economic Development, 1999; U.S. Conference of Mayors, 2003).

Following the above procedure, the study estimates that brownfield remediation and
redevelopment in the 1990s yielded nearly $400 hillion in primary output and crested
nearly 4.5 million short-term jobs paying over $150 billion in wages* Subsequent
activity on the redeveloped sites generated nearly 2 million jobs paying $74 billionin
wages. Secondary effects of spending by the new reuse activity on businesses furnishing
inputs and by those buying the output of the new activity—estimated by using the input-
output multipliers—added another 3 million long-term jobs and $140 hillion wages. The
study placed locd tax revenues from activities a the Ste a $2 billion to $5.5 hillion

annualy.

The report also provides estimates of outputs, wages, jobs, and tax benefits for the
two case sudies. Using asimilar gpproach as the nationa anadlysis—but with
information on property vauation and more specific data on building congtruction—the
study estimates both short- and long-term effects from infill development.*® For the first
case—a New Jersey county—the EPA report estimatesinfill development has generated
over 14,000 long-term jobs paying nearly $1.7 billion in cumulaive wages. The second

area studied—the City of Denver, Colorado—reportedly generated 8,000 long-term jobs

%5 All monetary measures are expressed in 2001 dollars.
% The analysis lumped together brownfield redevelopment and infill in the two case studies, although
brownfield redevelopment is only a subset of the latter.



paying nearly $1.4 hillion in cumulative wages. The authors did not report secondary

effects for ether locd area

George Washington University, 2001

The EPA OSWER office and George Washington University (GW) sgned a
cooperative agreement in 1997 to examine the interplay of development pressures on
brownfields and greenfields, economic benefits induced by brownfiel ds redevel opment,
and federd, state, and local laws and regulations that influence brownfield
redevelopment. As part of that cooperative agreement, GW researchers (Deason, Sherk,
& Carrall, 2001) estimated the land area that would be required for various types of
developmentsin inner city, brownfield areas as compared to suburban, greenfield aress.
The metric used to gauge the beneficid effect of brownfields reuseisthe ratio between
the acreage required in each of the two contexts. The beneficid effect in this context is

not atypica job or income impact from reuse, but rather the preservation of greenfields.

The basis for the land use comparisons was 48 brownfield projects identified across
the Batimore, Burlington (Vermont), Lowell (Massachusetts), Richmond (Virginia),
Sacramento, and St. Louis metropolitan areas. These Six study areas were sdlected by the
research team to satisfy two criteria. First, eech areaincluded an EPA Brownfields Filot
program city. Second, each study area had a high negative population growth differentia
between the centrd city and the surrounding counties—that is the population growth in
the centrd cities was sgnificantly less than that in the surrounding counties—for the
1990-1994 period. This criterionreflected the researchers' interest in focusing on areas
where centrd city growth pressures (and therefore demand for brownfield

redevelopment) may be rlatively low.



For each of the sudy aress, researchers interviewed individuasinvolved in
brownfield projects and collected information on project characteristics such as site
acreage, lot dimensions, number of floors, and specific reuse. The projects were assumed
to have satisfied dl rdevant land use regulations in the centra city jurisdictions.
Researchers dso identified three greenfidd jurisdictions (towns and counties) in each of
the six study areas. Based on published land use regulations for each of the greenfield
juridictions—regulaions that generdly would require larger tracts of land for
development than their centrd city counterparts—they estimated the acreage that each of
the 48 brownfidd projects would require if the projects were located in the surrounding
greenfidd jurisdictions® In some cases, the research team had to make smplifying
assumptions regarding requirements related to neighboring uses and setbacks, parking,
alowable dengties, and building heights (Deason et d., 2001, 5.2.1-5.2.5). For example,
where building height regulaionsin greenfield communities precluded the construction
of atall structure that had been located on a brownfield Site, the authors assumed the
congruction of lower buildings with bigger footprints on greenfield Stes to accommodate

an equivaent square footage.

Theratios of greenfield to brownfield acreage—that is, the acreage that a project
would take on a greenfield site divided by the acreage that an equivaent project would
take on abrownfied ste—range from 0.4 to 60.5. The mean ratio across the 29
indudtrid projectsin the study is 6.2; that is, on average, 6.2 acres of greenfields are

required to Site an industria project that would take 1 acre on abrownfield Site. Across

87 Each of the 48 brownfield has three greenfield counterparts, for atotal of 144 greenfield projects. Two
of the greenfield projects would not have been possible to build due to restrictions, however, so the GW
analysisincludes 142 greenfield projectsin total.



the 60 residentia projects that are modeled, the mean retio is 5.6, while for the 53
commercid projectsit is2.4. The overal mean acrossdl projects and dl usesis 4.5,
meaning that a brownfield redevel opment needing one acre would prevent, on average,
4.5 acres of greenfield development. The different rulesfor lot Sze, building footprints,

setbacks, etc. between centrd city and surrounding jurisdictions drive these differences.

The 4.5 ratio has received attention in the policy redm so it warrants some scrutiny.
Similar to many of the other beneficid effects reviewed in this paper, the detain the GW
study are skewed. The median value across dl projects and types of reuseis 1.7 acres of
greenfields developed for every acre of brownfields development. Similarly, the median
ratios for industria, commercia, and resdential devdlopmentsare 1.3, 1.7, and 2.1,
repectively. All of these are much lower than their corresponding means. Thisisduein
part to the influence of outliers® such as those driven by height limitations thet require

ample greenfield acreage to host equivalent projects.

An additiond difficulty in interpreting the results is that the study does not provide a
sense of market demand for the equivaent projects in greenfield locations and the
subdtitutability of developmentsin the two settings. To the contrary, it implicitly
assumes that the market and developers are indifferent to brownfield and greenfield
locations. Moreover, the fact that land use and zoning regulations in greenfied locations
force different building designs suggests the study is comparing projects, which athough
having common reuses, may differ markedly in other dimensions such as footprint,

building height, access to parking, setbacks from the street, etc. In short, it is not clear

%8 Eight projects have ratios that exceed 30.



whether the brownfield and greenfield projects irrespective of their locations are smilar

enough in physica traits to be consdered substitutes.

Colorado Sate University and Development Resear ch Partners

Under an award from the Economic Development Adminigtration of the US
Department of Commerce, researchers a Colorado State University and Devel opment
Research Partners used a case study approach to examine the beneficid effects of
brownfields redevelopment in the Westwood section of Denver (Colorado State
Universty and Development Research Partners, Undated). In particular, they constructed
a hypothetical one-acre aggregated site from 3 smdler properties along the
neighborhood’ s main thoroughfare and estimated the potentid fiscad and economic
impacts from redeveloping this property for retail use. These estimatesrest on
characteristics of comparable retail establishmentsin the ares, locd tax rates, loca
wages, and the gpplication of Bureau of Economic Analyss RIMS multipliersto estimate

secondary activity.

Compared to the basgline current use of automotive service and yard storage at the
properties, development of the aggregated site for retail use would raise the assessed
vaue of the property from nearly $800,000 to nearly $1.4 million. Employment would
nearly double, athough earnings would increase by less than fifty percent because of
lower average wages in the retail sector. Tax revenues would increase by $36,000, afifty
percent increase from the current basdine of $72,000. Site investments (remediation,
congtruction, and equipment) would increase by $2 million and more than 20 additiond
jobs would be created through secondary effects. These secondary effects aswell asthe

primary job cregtion condtitute valid impacts according to the authors—at least from the



neighborhood perspective—since the neighborhood is currently underserved by retall
outlets and since its unemployment rate significantly exceeds the city wide average. The
economic vaue of these effects depend on whether the resources employed in the
economic activity a the Ste—and those employed in other activities that provide or use
goods or services produced by the new retail activities in the case of secondary impacts—

draw away resources from exigting activities e sewhere.

Summary of Studies

Table 1 offers summary comparisons of the above studies along a number of

dimensons. Theseinclude

Purpose of Sudy: rationd for conducting study (targeting resources or attention, meet
program reguirement, education about beneficia effects, academic undertaking)

Beneficial Effects netric or unitsin which sudy measures beneficid effects

Secondary Effects does sudy dso include beneficid effects associated with activities
producing inputs for or using outputs from the economic activity at the Ste

Type of Reuse: types of reuses examined in sudy

Geographic Range of Included Stes. spatia extent over which data are collected

Scale and Sample Sze for Data Measurement: geographic scae/program home of reuse
projects included in sudy and Sze of sample

Scale at Which Results are Reported: geographic scale a which beneficid effects are
reported in study

Quality and Representativeness of Sample: degree to which sample of reuse projectsin study
represents the geographic range of the population of interest

Results information on jobs, income, tax revenues, etc. provided by study



Asthe table makes clear, the 14 studies tend to examine ardatively narrow range of
beneficid effects, mogt typicaly including economic development impacts such as jobs
and income. Severa moreinclude effects of reuse on property values, both at the
property being reused and in surrounding properties, and two report secondary impacts.
Collectively they cover awide range of scales—from nationa down to the
neighborhood—Dboth in terms of the data contained in the studies and in the spatia
generdizations the sudies make about the results. Findly, in most cases the sample sizes

that the studies are based on are relatively modest and typicaly not random.

5. CONCLUSION

Each of the fourteen studies of the beneficid effects of reuse thet we have reviewed
uses smple metrics—such as jobs and property value enhancement—that are readily
aopreciated. At aminimum, these offer clear evidence of beneficid effects. Even when
the same metric is used, however, the effects can vary widdly across the studies, as well
as among the dtes and citieswithin astudy. Thisfollowsin part from the skewness of
many of the samples of Sites where reuse has taken place. In many of the studies, such
samples frequently have been constructed to showcase the reuse that has occurred on
contaminated Sites. In other sudies, the Sites may conditute afull enumeration of a
population of interest—all Sites recaiving financia support under a specific program, for
example. For both of these cases, outliersin the data suggest that medians more usefully

summarize the data and that the arithmetic mean is a potentidly mideading metric.



Overdl, the studies are difficult to compare, both because of the different methods
they use—routine data collection, case studies, survey, and analytica approaches—and
because they have different purposes. Moreover, while a representative sample might
seem an important attribute in any study no matter its purposes, across the fourteen
Sudies as awhole, only EPA’s Brownfields Management System (includes dll
brownfield pilot grantees) and possibly the US Conference of Mayors study (includes 240
municipaities) gppear to have samplesthat are both large enough to be representative of
their populations of interest and have sufficiently consistent reuse information. In
addition, the different types of beneficid effects and cleanup programs that the fourteen
dudiestarget, as well as different scales and accounting stances, make comparisons

difficult.

Given this hogt of differences, we caution the reader that it is not appropriate to
compare beneficia effects across gudies. Placing the beneficid effects of one site
againg those of another steis dso difficult, even for any given study, given the greet
disparitiesin Site Szes, reuse potentid, contamination, and commitment to reuse.
Furthermore, because most of the studies focus on brownfield Sites, generalizing or
extrgpolating generd lessons from our overview unfortunatdly aso is problemdtic.
However, our examination of the existing Sate-of-the-art in sudies of the beneficid

effects of reuse does identify severa important directions for further work.

Fird, as noted above, the studies we reviewed emphasize ardatively narrow set of
traditional economic development measures. These include jobs, income, property
vaues, and tax revenues, with afew other metrics (e.g., greenspace and socid

improvements) identified in afew of the sudies. Y et, we have evidence from a number



of surveysthat while public officids and other interested parties may in fact place the
highest priorities on the traditiond beneficid effects from economic development, they
aso may vaue awide range of other types of effects not included in the studieswe
examined. These effects include community safety, improved hedlth, reduced sprawl,
removal of eyesores, infragtructure utilization, and provision of recrestion, cultural and
other community facilities (ECS and Council for Urban Economic Development, 2000;
Greenberg & Lewis, 2000; Walzer, Duncan, & Sutton, 2001; Wernstedt, Crooks, &
Hersh, 2003; XL Internationa and International Economic Development Council, 2002).
Further work is needed to examine such effects, both to ascertain whether they are
desired and aso to what extent they can result from reuse at contaminated properties.
Idedlly thiswork would go beyond smple enumeration of additiond effects and begin to
systematicaly collect primary detaiin different settings on the reative importance or

vaue that the public puts on the beneficid effects associated with reuse®

Second, none of the fourteen studies examinesin any greet detail the ditributiona
effects of reuse with respect to different ssgments of acommunity. Yet, many
contaminated properties lie in disadvantaged areas, where Site reuse has the potentid to
address long-standing issues of loca environmental and economic inequities. Future
work to clearly identify the communities and subpopulations that are supposed to benefit

from the reuse of contaminated land—and to assess where the beneficia effects of reuse

% A survey of public officials and/or private individuals would seem to be an obvious approach for
providing such data but to the best of our knowledge no such study has been undertaken. Thisin part
reflects the high cost of original survey work, aswell asthe difficulty of constructing a survey instrument
that is applicable to awide range of community settings and awide range of beneficial effects. Inarelated
project on the value of incentives for promoting reuse of contaminated land (EPA Star Grant R829607, at
http://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/2376), we use
hypothetical redevelopment scenarios to frame choices of different incentive packages. A similar approach



actudly go—ocould both make explicit what often appears to be an implicit objective of
gtereuse as wdl asimprove program initiatives to accomplish this objective. Such work
would require baseline documentation of the socio-economic composition of the
communities hosting reuses and systematic tracking of changes in this composition and

genera community well-being.

Finaly, none of the studies can be said to condtitute a true economic andyss. The
studies often look at gross rather than net gains and fail to identify the basdline conditions
and trends at Stes, for example, and describe what likely would happen absent site
remediation. Most of them aso adopt alocal accounting stance and examine only the
locd effects experienced by individuad communities—athough they may aggregate these
across communities—without taking into account possible displacement of exigting
businesses or leakages of the beneficid effects outsde the community of interest. And
perhaps most tellingly, none of the studies discuss the opportunity costs of the resources
employed in reuse—the vaue of the resourcesiif they remained in their prior use—and,
therefore, they tend to overstate the economic value of reuse. Adding these festuresto a
study of the beneficid effects of reuse would go along way toward a more full and

accurate picture of the economic vaue of the reuse of contaminated land.

could be used to uncover preferences for different beneficial effects under different hypothetical reuse
scenarios.



Tablel: Summary of Studies

Purpose of Study
Routine Data Collection
BMS targeting, required,

education,

URE education
NEMW education
State-Level various
Case Study Approaches
IEDC targeting, education
OSWER Reuse education
New Jersey education, academic
DeSousa academic
Survey Approaches
USMayors education, academic

targeting, education,
CUED academic
Michigan requirement, education
Analytical Approaches
EPA Sector targeting, education
GW education, academic
Denver targeting, education

Beneficial Effects

jobs, income, greenspace,
resources leveraged

jobs, tax revenues

income, personal
spending, property values
new businesses, jobs, tax
revenues, housing units

various

jobs, income, property
values, tax revenues
jobs, tax revenues,

housing
habitat, recreation, public

involvement, and others

jobs, tax revenues
jobs, resource leveraging

private investment, jobs

sales, jobs, income, tax
revenues
acres of greenfields
preserved
property values, jobs, tax
revenues

Secondary Effects

no

no
no
no

no

no
no

no

yes
no

yes

Type of Reuse

various
various
not tracked systematically

various

greenspace
various
various

greenspace

various
various

not specified

various

residential, commercial,
industrial

retail

Geographic Range
of Included Sites
national
national
national

state-specific

15 states
20 states
12 municipalitiesin state

1 city (Toronto)

national (37 states)
20 states

state

national (and two local
case studies)

6 metro areasin 6 states

Denver neighborhood



Tablel: Summary of Studies (continued)

Scale/Sample Size
of Data
Routine Data Collection
EPA Brownfield Pilots

BMS (457 projects)
VURE 375 Superfund sites
NEMW 50 states
State-Level various
Case Study Approaches
25 brownfield to
IEDC greenspace conversion
25 sites of OSWER
OSVER Reuse interest
New Jersey 83 sites
10 greenspace
DeSousa conversion projects
Survey Approaches
USMayors 244 dities
107 brownfield
CUED projects
o 33 Michigan
Michigan municipalities
Analytical Approaches
various scales
EPA Sector depending on different
142 sites (3 sites each
GW of 48 brownfields)
Denver property

Scale of
Reporting Results

Quality/Representativeness
of Sample

pilot to national full enumeration of pilot population

Superfund site to 351 Superfund sites with planned
national or actual reuse
state incomplete and inconsistent
responses across states
generally state generally includes success stories
local non-random sampl e of p_I aces w/
greenspace conversions
local non-randpm sample to highlight
different reuses
municipalities, excludes large cities, biased toward

extrapolated to state distressed cities

city non-random selection

survey administered nationwide, no

city, national level info on return rates

local non-random
state not specified
national N/A
local to national unknown
neighborhood N/A

Results

17,000 redevelopment jobs, $5 billion in
leveraged funding

median 43 jobs, $1.3 million income at 54 sites
with new reuse

120,000 jobs, 14,000 housing units

N/A

% ? offsite property values > 2 times % ?in
control group values

median 250 jobs/site and $1 million/sitein tax

revenues
4000+ jobs, $13 million + tax revenues, 3000+
residential units

ecological habitat key benefit, various human

oriented benefits also

83,000 jobs,$90 million tax revenues, median
500 jobs/city
median of $2.5 million private investment
leveraged, $14,000/job
$4 billion private investment, 12,000 new jobs
since 1995

$74 hillion income, 2 million jobs, $5.5 hillion
tax revenues
median of 1.7 acres greenfield saved/acre
brownfield developed
75% increase property value, 50% increase tax
revenues



REFERENCES

Bartsch, C., Anderson, C., & Dorfman, B. (1999). Brownfield Voluntary Cleanup
Program Impacts. Reuse Benefits, State by Sate Washington, DC: Northeast-
Midwest Indtitute.

Bartsch, C., Collaton, E., & Pepper, E. (1996). Coming Clean for Economic
Development: A Resource Book on Environmental Cleanup and Economic
Devel opment Opportunities Washington, DC: Northeast-Midwest Indtitute.

Bartsch, C., & Deane, R. (2002). Brownfields “ Sate of the States’ : An End-of-Session
Review of Initiatives and Program Impacts in the 50 States Washington, DC:
Northeast-Midwest Indtitute.

Colorado State University and Development Research Partners. (Undated). Westwood
Neighborhood Brownfield Redevelopment Opportunities. A Template for
Evaluating Brownfield Ste Potential Washington, DC: US Department of
Commerce, Economic Development Adminigiration.

Council for Urban Economic Development. (1999). Brownfields Redevel opment:
Performance Evaluation Washington, DC: Council for Urban Economic
Devel opment.

Deason, J. P, Sherk, G. W., & Carroll, G. A. (2001). Public Policies and Private
Decisions Affecting the Devel opment of Brownfields: An Analysis of Critical
Factors, Relative Weights and Areal Differentials Washington, DC: US
Environmental Protection Agency and The George Washington Universty.

DeSousa, C. (2002). Measuring the Public Costs and Benefits of Brownfield Versus
Greenfield Development in the Greater Toronto Area. Environment and Planning B:
Planning and Design, 29(2), 251-280.

DeSousa, C. (2003). Turning Brownfields into Green Spacein the City of Toronto.
Landscape and Urban Planning, 62(4), 181-198.

ECS and Council for Urban Economic Development. (2000). The ECS Land Reuse
Report. Exton, Pennsylvania and Washington, DC: Author.

Frieden, B. J., & Baxter, C. I. (2000). From Barracksto Business. The MIT Report on
Base Redevel opment Cambridge, MA: Massachusetts Indtitute of Technology,
Project on Military Base Redevel opment.

Frisch, M., Solitare, L., Greenberg, M., & Lowrig, K. (1998). Regiona Economic
Benefits of Environmenta Management at the U.S. Department of Energy's Mgor
Nuclear Weapons Sites. Journal of Environmental Management, 54(1), 23-37.

Gayer, T., Hamilton, J. T., & Viscus, W. K. (2002). The Market VVaue of Reducing
Cancer Risk: Hedonic Housing Prices with Changing Information. Southern
Economic Journal, 69(2), 266-289.

Glaser, M. (1994). Economic and Environmental Repair in the Shadow of Superfund:
Loca Government Leadership in Building Strategic Partnerships. Economic
Development Quarterly, 8(4), 345-352.

Greenberg, M., & Lewis, M. J. (2000). Brownfields Redevel opment, Preferences and
Public Involvement: A Case Study of an Ethnically Mixed Neighborhood. Urban
Sudies, 37(13), 2501-2514.

Greenberg, M., Lowrie, K., Solitaire, L., & Duncan, L. (2000). Downsizing U.S.
Department of Energy Fecilities: Evauating Alternativesfor the Region



Surrounding the Savannah River Nuclear Wegpons Site Region. Evaluation and
Program Planning, 23(2), 255-265.

Howland, M. (2000). The Impact of Contamination on the Canton/Southeast Baltimore
Land Market. Journal of the American Planning Association, 66(4), 411-420.

Internationa City/County Management Association. (2002). Measuring Success in
Brownfields Redevel opment Programs Washington, DC: Internationa City/County
Management Association.

International Economic Development Council. (2001). Converting Brownfieldsto Green
Fpace Washington, DC: International Economic Development Council.

Ketkar, K. (1992). Hazardous- Waste Sites and Property-Vaues In the State of New
Jersey. Applied Economics, 24(6), 647-659.

Kid, K., & Zabd, J. (2001). Estimating the Economic Benefits of Cleaning up Superfund
Sites: The Case of Woburn, Massachusetts. Journal of Real Estate Finance and
Economics, 22(2-3), 163-184.

McCluskey, J. J., & Rausser, G. C. (20033). Hazardous Waste Sites and Housing
Appreciation Rates. Journal of Environmental Economics and Management, 45(1),
166-176.

McCluskey, J. J., & Rausser, G. C. (2003b). Stigmatized Asset Vdue: Isit Temporary or
Long-term? The Review of Economics and Satistics, 85(2), 276-285.

Michigan Department of Environmenta Quality. (2002). 2002 Update of the Impact of
the 1995 Part 201 Amendments on Cleanup and Redevel opment Lansng, Ml:
Michigan Department of Environmenta Quidity.

Miller, T., Greenberg, M., Lowrie, K., Mayer, H., Lambiase, A., Novis, R., loannides, D.,
Meideros, S., & Trovato, A. (2000a). Addendum: Brownfields Redevelopment as a
Tool for Smart Growth: Analysis of Twelve New Jersey Municipalities (Addendum
to Report 12 for the Office of State Planning). New Brunswick, NJ: Nationa Center
for Neighborhood and Brownfields Redevel opment, Rutgers University.

Miller, T., Greenberg, M., Lowrie, K., Mayer, H., Lambiase, A., Novis, R., loannides, D.,
Meideros, S., & Trovato, A. (2000b). Brownfields Redevelopment as a Tool for
Smart Growth: Analysis of Nine New Jersey Municipalities (Report 12 for the
Office of State Planning). New Brunswick, NJ: Nationa Center for Neighborhood
and Brownfields Redevelopment, Rutgers University.

Northeast-Midwest Ingtitute and National Association of Loca Government
Environmenta Professonds. (2002). Recycling America's Gas Sations. The Value
and Promise of Revitalizing Petroleum Contaminated Properties Washington, DC:
Northeast-Midwest Ingtitute and National Association of Local Government
Environmental Professonds.

Pepper, E. (1997). Lessons from the Field. Washington, DC: Northeast-Midwest Ingtitute.

Schoenbaum, M. (2002). Environmenta Contamination, Brownfields Policy, and
Economic Redevelopment in an Indudtrid Area of Bdtimore, Maryland. Land
Economics, 78(1), 60-71.

Solitare, L., Lowrie, K., Frisch, M., Greenberg, M., Noah, J. C., & Burger, J. (2000).
Enhanced Recreational Opportunitiesat U.S. DOE Sites. Economic Evauation of
an Alternative Land- Use Scenario at the Savannah River Site. Federal Facilities
Environmental Journal, 10(4), 51-72.



U.S. Conference of Mayors. (2003). Recycling America's Land: A National Report on
Brownfields Redevel opment (Volume 4) Washington, DC: Author.

U.S. Environmental Protection Agency. (2000). Brownfields Data Primer.

U.S. Environmental Protection Agency. (2003a). Local Economic Impacts of Site
Redevel opment. Washington, DC.

U.S. Environmenta Protection Agency. (2003b). The Redevelopment Sector: Economic
Engine and Environmental Opportunity (231-R-03-003). Washington, DC: US
Environmenta Protection Agency, Office of Policy, Economics, and Innovation (to
be released in 2004).

U.S. Environmental Protection Agency. (2003c). Reusing Land and Restoring Hope: A
Report to Stakeholders from the US EPA Brownfields Program (EPA-500-03-231).
Washington, DC: US Environmenta Protection Agency, Office of Solid Waste and
Emergency Response.

U.S. Genera Accounting Office. (2000). Brownfields. Information on the Programs of
EPA and Selected Sates (GAO-01-52). Washington, DC: United States Genera
Accounting Office.

Walzer, N., Duncan, S, & Sutton, L. (2001). Brownfields in Illinois Municipalities
Macomb, IL: lllinais Indtitute for Rurd Affairs Wegtern lllinois Universty.

Werngtedt, K. (2001). Devolving Superfund to Main Street: Avenuesfor Local
Community Involvement. Journal of the American Planning Association, 67(3),
293-313.

Wernstedt, K., Crooks, L., & Hersh, R. (2003). Brownfield Redevel opment in Wisconsin:
A Survey of the Field (Paper 03-54). Washington, DC: Resources for the Future.

Werngtedt, K., Meyer, P. B., & Yount, K. R. (2003). Insuring Redevelopment at
Contaminated Urban Properties. Public Works Management & Policy, 8(2), 85-98.

XL Internationd and Internationa Economic Development Council. (2002). The XL
Environmental Land Use Report 2002 Exton, PA and Washington, DC: XL
Internationd and Internationa Economic Development Coundil.





